Abstract
Introduction 39
Contamination of natural waters is a problem worldwide, which can have 40 important consequences for the health of both man and animals. Human activities are the 41 main factor affecting the quality of surface and groundwater through atmospheric 42 pollution, effluent discharges, eroded soils or land use. Anthropogenic effluent discharges 43 constitute one of the more important polluting sources, whereas surface runoff is 44 normally a seasonal phenomenon, able to transport a variety of pollutants (Vega et al., The best way to have a general overview on the presence of organic pollutants in 71 water is to apply wide-scope screening methods based on full-spectrum acquisition 72 techniques that combine high selectivity and sensitivity. GC or LC coupled to TOF MS 73 are among the most powerful techniques for this purpose thanks to the elevated mass 74 resolution and accurate mass measurements of the analyte molecule and for its fragment 75 ions. GC-TOF and LC-TOIF MS accomplish the requirements for detection and 76 confirmation of target and also non-target compounds with the possibility of searching 77 many other pollutants not initially selected by re-examining MS data acquired when 78 desired, without the need of performing additional analysis (Hernández et al., , 2011 79 Ibañez et al., 2005 79 Ibañez et al., , 2008 . 80
In this work, the objective was to make use of the GC-TOF MS potential for the 81 rapid and large-scope screening of organic pollutants in a hypersaline natural protected 82 area sited in the Ebro river delta (Spain). Samples of brines with salinities from 112 g/L 83 to saturation were collected along one year from three saltworks in order to know the 84 seasonal pollutants dynamics. Likewise, samples from Artemia populations living in 85 these brines were collected to search for pollutants bioaccumulated. Genus Artemia 86 belongs to the order Anostraca. They are passive filter feeder branchiopod crustaceans 87 that thrive in hypersaline water bodies, playing a key role in the trophic dynamics of the 88 ecosystem. 89
90

Material and methods 91
Area of study and Sampling 92
The Ebro River is used as a supply of water for agriculture, cattle breeding 93 (89.3%), domestic (7.2%) and industrial activities (3.5%) with a total supply of 94 (Table I) . Briefly, the method applied 135 consisted on using 100 mL of sample that were passed through a C 18 SPE cartridge. The 136 elution was performed by passing 5 mL of ethyl acetate:DCM (50:50). The eluate was 137 evaporated under a gentle nitrogen stream at 40 °C and redisolved in 0.5 mL of hexane 138 before injection into the GC-TOF MS system. 139
Artemia samples 140
Artemia samples were analyzed based on our previous works for 141 homogenized in a mortar with the amount of anhydrous sodium sulfate necessary to 145 remove water. Extraction was carried out by refluxing in n-hexane for 4 hours the whole 146 sample weighted. After filtration (0.45 µm), the extract was pre-concentrated using a 147 Kuderna-Danish until ca. 2 ml. The final residue was adjusted to 1 ml with n-hexane (4 g 148 sample per ml hexane). Then, a clean up of the hexanic extract was carried out by normal 149 phase HPLC using silicagel column in order to separate most of the fats from analytes. 150
Using hexane as mobile phase (1ml/min) and changing it to ethyl acetate at minute 16, 151 two fractions were collected: the first from 0 to 8 ml containing non polar compounds, 152 and the second, from 8 to 20 ml, for medium polar analytes (for more details see Serrano 153 et al., 2003) . After evaporation of the eluates, the final extract were adjusted to 1-ml with 154 hexane, and analysis were performed separately for each fraction by GC-TOF MS. 155
GC-TOF MS analysis 156
An Agilent 6890N GC system (Palo Alto, CA), equipped with an Agilent 7683 157 autosampler, was coupled to a GCT time-of-flight mass spectrometer (Waters 158 Corporation, Manchester, U.K.), operating in electron impact ionization mode (EI). The 159 GC separation was performed using a fused-silica HP-5MS capillary column with a 160 length of 30 m x 0.25 mm i.d. and a film thickness of 0.25 µm (J&W Scientific, Folson, 161 CA). injection volume was 2 µl. The oven temperature was programmed as follows: 90 162 °C (6 min); 5 °C/ min to 300 °C (2 min). Helium was used as carrier gas at 1 mL/ min. 163
The interface and source temperatures were set to 250 °C for all analytes studied, and a 164 solvent delay of 3 min was selected. The time-of-flight mass spectrometer was operated 165 at 1 spectrum/s, acquisition rate over the mass range m/z 50-650, using a multichannel 166 plate voltage of 2500 V. TOF-MS resolution was approximately 7000 (FWHM). 167
Heptacosa, used for the daily mass calibration and as lock mass, was injected via syringe 168 in the reference reservoir at 30 °C for this purpose; the m/z ion monitored was 218.9856. 169
The application manager TargetLynx, a module of MassLynx software, was used to 170
process the qualitative and quantitative data obtained from standards and samples for 171 target compounds. The application manager ChromaLynx, also a module of MassLynx 172 software, was used to investigate the presence of non target compounds in samples. 173
Library search was performed, when required, using the commercial NIST library. 174
Compounds considered in the screening were tested in order to prove their 175 presence in the eluate from SPE (brines) and LC (Artemia). Brine and Artemia samples 176 were fortified 0.05 ng/mL and 2.5 ng/g, respectively (concentration in the sample extract 177 was 10 ng/mL), and their presence was tested in the eluate after clean up by SPE or LC, as scan width, spectra rejection factor, peak width at 5% height) the software displayed 228 its deconvoluted mass spectrum, which was submitted to an automatic library search 229 routine (NISTH 02 mass spectral library). Components were reduced to a list of possible 230 candidates by using the fit factor from the mass library search. A library match >70% was 231 required for non target compounds identification. After that, Accurate mass 232 measurements of up to five of the most abundant ions are evaluated for confirmation (or 233 rejection) of the finding. 234
Compounds detected in brine samples 235 Table 1 shows the contaminants identified using target and non-target approaches 236 in the brine samples. Chlorpyrifos was the only analyte detected from the target list 237 considered in the present work (Table I 
Compounds detected in Artemia populations 288
The organophosphorus pesticide chlorpyrifos was the only contaminant detected 289 in water that was also present in Artemia samples (Table 2 ). This insecticide was found in 290 all brine samples, collected in winter, spring and summer. This fact reveals an intensive 291 use of this compoundin the area under study, and a potential threat to vulnerable 292 populations inhabiting the waters of the saline ecosystem. 293
Non-polar organochlorine contaminants, pp'DDE and PCBs, were detected in 294
Artemia specimens but not in water, due to their lipophility. These compounds seems to 295 be ubiquitous in the biotic compartment of aquatic environments and have been detected 296 in Artemia specimens in previous works (Wang and Simpson, 1998) . 297
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